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Background and Motivation Results: Skin Temperature over Sea Ice
« Skin temperature over sea ice is prognostic; the model calls the turbulence code, followed by the

energy budget/radiation scheme to update skin temperature for each time step
* Following ERA-I's switch to OSTIA in 2010, skin temperature over water is nearly identical

 The Arctic has warmed more rapidly than anywhere else in the world, but discrepancies exist in

near-surface Arctic temperature among modern reanalyses
 Reanalyses include varying treatment of the surface boundary conditions, particularly for sea

surface temperature (SST) and sea ice concentration (SIC) e B ———— A e —
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AMIP-style simulations were performed using the MERRA-2 atmospheric model with a ten member e ER o BeooEmooam wRowe o

ensemble using MERRA-2 boundary conditions (Gelaro et al., 2017), hereafter called M2AMIP and a

five member ensemble using boundary conditions from ERA-Interim (Dee et al., 2011), hereafter Results: Temperature Tendency Terms and the Impact of Sea Ice

referred to as M2AMIPERA.
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Figure 1: Datasets used to prescribe
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2 m temperature, h) sensible heat
flux, 1) latent heat flux, j) downwelling
longwave radiation, k) cloud fraction,
and |) cloud optical depth
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Results: 2 m Temperature over the Arctic Ocean
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for the period of 1980 through 2016 in a) ? k ! !
MERRA-2, b) ERA-I, c) M2AMIP, and d)
M2AMIPERA. Points outside the Arctic
Ocean are masked and this mask is
applied to all figures displaying a time

 Between 1 January 1989 and
31 January 2009, ERA-I
assumes a SIC of 1 anywhere
north of 82.5°

* This impacts other fields

258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 SerleS '
1980-2016 Annual Mean 2 m Temperature (K) -2.5-1.5-0.5 0.5 1.5 2.5 -2.5-1.5-0.50.5 1.5 2.5 -7.5-4.5-1.51.5457.5 -1 05 0 0.5 1 including 2m temperature
DTDTDYN at 1000 hPa (K day*)Skin Temp over Water (K) Latent Heat Flux (W m?) Cloud Optical Depth
a) b)
o :::. M2AMIP. M2AMIPERA.. MERRA-2 . ERA:] %:::_ M2AMIP. M2AMIPERA MERRA-2 ERA:I
g i Figure 3: Seasonal mean Conclusions
g 2547 £ ws- 2 m temperature over the « MERRA-2 is warm compared to ERA-I in 2 m temperature and this extends to AMIP ensemble
2 osa- ‘ T 264 Arctic Ocean in MERRA-2, . . . .
§ o ¥ ERA-| M2AMIP. and simulations using the MERRA-2 atmospheric model
:E:’E/\ X /\/v/\ f\/\/ £ - MOAMIPERA ar;d - » Seasonal variations exist, with the largest temperature differences occurring during DJF
5w e — / e — — §::‘ v v | fraction from MERRA-2 and  Agreement is seen when SST and SIC matches in all datasets; however, when more ice is present
0 000 00 010 0 0 000 2005 2010 2015 . . .
: 193 s 3 e ERA-I for a) December- iIn ERA-I, the 2 m temperature and skin temperature over ice are colder
8 0 ?::;-’QEEMM January-February and b) « “Arctic Amplification” occurs in M2AMIPERA, MERRA-2, and ERA-I, but not M2AMIP
g : :W’%\—/\ g 61 . . . . .
§§§ g o3 September-October- » Future Work: Why is M2AMIP so warm prior to the mid 2000s? Why is 2 m temperature in MERRA-
. 1985 1990 1995 2000 008 2010 2015 § 04 1985 1990 1995 2000 2005 2010 2015 November 2 Steady in the Iate 200057
References:
_ _ -IDee:,TD.CF?.,Sand Coauthors, 2011: The ERA-Interim reanalysis: Configuration and performance of the data assimilation system. Quart. J. Roy. Meteor. Soc., 137, 553-597, doi:10.1002/q;.828. National Aeronautics and
E-mail: allison.collow@nasa.gov | Web: gmao.gsfc.nasa.gov -Gelaro, et al., 2017: The Modern-Era Retrospective Analysis for Research and Applications, Version 2 (MERRA-2) . J.Clim., 30, 5419-5454, doi:10.1175/JCLI-D-16-0758.1. Space Administration
-Simmons, A. J., P. Berrisford, D. P. Dee, H. Hersbach, S. Hirahara, and J.-N. Thépaut, 2017: A reassessment of temperature variations and trends from global reanalyses and monthly surface climatological P
datasets. Q.J.R. Meteorol. Soc., 143, 101-119, doi:10.1002/g}.2949.




